Urothelial carcinoma with glandular differentiation · Bladder · mFOLFOX6 plus bevacizumab chemotherapy
Introduction
Urothelial carcinoma (UC) is often a comorbidity of various phenotypes, and the most common variant is squamous cell differentiation and glandular differentiation. The prognostic significance of glandular differentiation of UC is controversial; it was described as having poorer responsiveness to systemic chemotherapy in some studies, while others reported that the cancer-specific survival was similar to that of pure UC [1] [2] [3] [4] . Several studies have described the utility of systemic combination chemotherapy with S-1 and cisplatin (CDDP) for metastatic adenocarcinoma with pure glandular differentiation originating from the bladder [5, 6] , as well as regimens based on gastric malignancy. However, therapeutic regimens for metastatic adenocarcinoma originating from mixed UC with glandular differentiation have not yet been established. We report here a case of metastatic UC with glandular differentiation that had histological disappearance of adenocarcinoma components at autopsy after sequential chemotherapy with S-1 and CDDP, and mFOLFOX6 (fluorouracil, oxaliplatin, and leucovorin) plus bevacizumab (mFOLFOX6+Bev).
Case Report
A 62-year-old Asian male visited our hospital with asymptomatic gross hematuria. Enhanced computed tomography (CT), magnetic resonance imaging (MRI), and bone scintigraphy revealed an advanced bladder tumor, and transurethral biopsy was achieved. Pathological findings revealed invasive UC; thus, radical cystectomy and ileal conduit were performed. The final diagnosis was invasive UC with glandular differentiation (Fig. 1a, c) confirmed by periodic acid-Schiff stain (Fig. 1b) , and the pathological stage was T2N0M0. Careful followup observation and monitoring of the patient were made on an outpatient basis. Six years after the radical operation, CT revealed a solitary nodule, approximately 2 cm in size, in the S5 area of the liver (Fig. 2a, b) , which was revealed as a defect in the hepatobiliary phase of gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid-enhanced MRI (Fig. 2c ). Since this lesion was detected with slightly high signal intensity in diffusion-weighted images (Fig. 2d) , we considered it a metastasis. Pathological findings obtained by fine-needle biopsy revealed a high-grade adenocarcinoma ( Fig. 3a) that had the same immunohistochemical profile, which included positivity for cytokeratin 7 (CK7) and negativity for cytokeratin 20 (CK20) and uroplakin, as the radical cystectomy specimen (Fig. 1c-f , 3b-e). Therefore, based on a diagnosis of metastasis of UC with glandular differentiation originating from the bladder, a total of 3 cycles of combination induction chemotherapy using S-1 and CDDP (S-1 was administered orally at a dose of 80 mg/m 2 on days 1-14 and CDDP was intravenously infused at a dose of 70 mg/m 2 on day 8 of each 28-day cycle) was performed. After the treatment, the patient had complete response (Fig. 2e, f) ; thus, careful observation and monitoring were once again performed on an outpatient basis. Two years after the treatment, CT revealed that peritoneal metastases had occurred, and a biopsy specimen using colon fiber revealed high-grade adenocarcinomas that also had the same immunohistochemical profiles of CK7, CK20, and uroplakin as before ( Fig. 3e-h ). He was readministered combination chemotherapy with S-1 and CDDP; however, the peritoneal metastases worsened after 2 cycles. Therefore, with approval of the institutional review board of Nagoya City University Hospital, he received second-line mFOLFOX6+Bev chemotherapy (bevacizumab was administered as a 30-to 90-min intravenous infusion before oxaliplatin at a dose of 5 mg/kg, leucovorin at 200 mg/m 2 , oxaliplatin at 85 mg/m 2 , and bolus fluorouracil at 400 mg/m 2 all on day 1, followed by 2,400 mL/m 2 /48 h, each 14-day cycle). After 2 cycles, the tumor response was stable disease, so an additional 3 courses of the same regimen were added. However, the efficacy was limited as new metastatic lesions in the lung and bone were detected, and after 6 months of palliative care, the patient finally succumbed to the disease. With permission from the bereaved family, an autopsy was performed. The final diagnosis was multiple metastases of infiltrating pure UC to the lung, bone, and peritoneum. There were no pathological findings of adenocarcinoma; however, the immunohistochemical profile of the metastatic lesions was identical to that of the previous specimens from the bladder, liver metastasis, and colon ( Fig. 3i-l) .
Discussion
Glandular differentiation is defined by the presence of glandular formation within UC and has been reported in as many as 18% of invasive UC. Glandular differentiation resembles glands of colorectal adenocarcinoma. Immunohistochemical analysis of lesions with glandular differentiation shows a high rate of acquisition of an enteric expression pattern, including positivity for CK20 and CDX2, the latter being 100% positive in colorectal adenocarcinoma. However, the expressions of these markers were found to be completely lost in several previous cases, except for the expression of CK7, which is usually 100% positive in UC, that often remained high as in our case.
The clinical course of our case depended on the differential diagnosis between metastasis of UC with glandular differentiation and adenocarcinoma originating from the bile duct of the liver tumor 6 years after the radical operation because the chemotherapy regimen would have been different. On the basis of the expression profile pattern of CK7, CK20, and uroplakin, a combination regimen with S-1 and CDDP was performed which resulted in the achievement of radiological complete response for 2 years. Considering the clinical course of this case, the needle biopsy of the liver tumor and subsequent immunohistochemical analyses were beneficial.
Several reports have described the chemotherapy regimens for pure adenocarcinoma originating from the bladder [5] [6] [7] . We previously reported the efficacy of the combination regimen with S-1 and CDDP in urachal adenocarcinoma and signet ring adenocarcinoma patients [5, 6] , and recently, the efficacy of mFOLFOX6 and FOLFIRI (irinotecan in combination with 5-fluorouracil and leucovorin) regimens with or without bevacizumab for metastatic pure colorectal adenocarcinoma originating from the bladder was also reported [8, 9] . However, the adoption of those regimens for pure adenocarcinoma in patients harboring UC with glandular differentiation is difficult because the guidelines recommend combination regimen with gemcitabine and CDDP as first-line chemotherapy for metastatic UC [10] . In this case, considering the confirmation of metastasis of pure glandular component in the liver by needle biopsy specimen, the S-1 and CDDP combination regimen was selected, and complete response was obtained for 2 years.
There is currently no established sequential chemotherapy regimen specifically for metastatic UC with glandular differentiation. In our case, after the failure of the first-line S-1 and CDDP regimen, second-line mFOLFOX6+Bev therapy was effective because radiological stable disease was achieved after 2 cycles of chemotherapy and glandular components were absent in the autopsy specimen, suggesting that this sequential chemotherapy might be a potent tool for controlling metastatic UC with glandular differentiation. Our conclusion is limited by the fact that it is based on only one case; however, second-line chemotherapy with mFOLFOX6+Bev can be considered an option for patients with metastatic UC with glandular differentiation.
Conclusion
We report here a case of metastatic UC with glandular differentiation that responded to second-line mFOLFOX6+Bev chemotherapy. Repeated biopsy of metastatic lesions was important in determination of the treatment strategy for selection of systemic chemotherapy.
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